Small fibronectin fragments induce endothelium-dependent vascular relaxations.
Strips of rabbit thoracic aorta precontracted with phenylephrine relaxed when exposed to selected synthetic peptides derived from the cell attachment domain of fibronectin. The relaxations elicited by both acetylcholine and the hexapeptide Gly-Arg-Gly-Asp-Ser-Pro (GRGDSP) were dependent on the presence of an intact endothelium, were resistant to indomethacin, and were inhibited by hemoglobin. The structure-activity relationship of four oligopeptides derived from fibronectin was in fair agreement with their ability to prevent fibronectin-mediated cell adhesion in other experimental systems. Human plasma fibronectin (up to 2.3 microM) did not relax this preparation and did not prevent the relaxant effect of the synthetic hexapeptide GRGDSP. On the rabbit isolated mesenteric artery, the relaxations induced by GRGDSP were significantly inhibited by indomethacin treatment, suggesting a contribution of locally produced prostaglandins. The displacement of fibronectin by soluble peptides from its binding sites on endothelial cells may result in significant pharmacologic responses, probably resulting from perturbations of the endothelial cell membranes.